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© ... The work reporied here #s an extension of our studiés of solar ; ;
radiation with high digpersion, The transmission o*‘ the ground layer of t‘ﬁe - ; :

o
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C et M m

atmoSphere has been :I.nvestigated over p&."h lensths of 112 and 816 faet 0
the egion 2, Sp, 40 L, Op,,, wit.h a high diepersion pr...sxn»grating 3p-$<; Z’Q’,ﬁl@'h«-

_and cooled lead telluride ctetector The Shorg path records shaw only water
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vapor, while those i‘rom the longer mth BhioW clea.rly' both CHh and HDO db=
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This i-port represevzts a continuatlun of yh__é .geh__a‘z_:‘e;l prog"”ram of *;’
study of the atmosphere a.t the Johns Hopkizns bniversity undsy ¢ m+r st ; i#
Npori-166 Task Order Vv, Previous work by this Broup includ_es t}ie_ record- »e
ing of the solar spectrum under low dis.persien froman eii:bo“he monoci‘zroni-_-'-_ v
ator in the Spectral reglon 23.& to 25;.t at vaiious altltudes wp to 36,000 «,
7 Afee.-t l and'. ’studznes of the. uransmiss-i',on of solar radia tion i: uvn the en.tz.re
atmesphere using a high resclution ground level specirograph the spectral 3
region 3,31 to b,2u,2 W, Robert J, Meltzer is currently finishing a E
study of the effect of foreign gag préssure ok water Fapor 11 the region
124 to 23u, ifsin-g the ONR=100=-foot 'e-bs‘orp'tiéni tube at tﬁe'ﬁbﬁk-ins “The. g l
vlbitiate purpose of the b:Lg tube project is to unravel the roles of the *’% R
various atmospherlc co*nponents and the ei‘fecu of pressure on. th bqorp= g a
tion, In uhe. bz_tg tu:ps, if» i) :;::\,-f .;_:b;l,e te study cor;_t_reiled syntheti~ atmos=~ ' ; ﬂ
pheres The work by Benescn on the ransmission "‘o"hroii'gh the uotal dep b 5—%
‘.55_;' the .etmesph'ere‘s with t*ie- sun at ifé.rious enit ‘1 angles a5 & ‘Tight source, ' f’j g
pointed up. the neéd for observat:.on under ‘high resolution of the brans- _ N j — ) E
mission oi‘ the lowemost-iea}e"rs of the atmosphere The present repont~ o ‘“3? .
'presen-ts the results of :uh:l.-s invest-i—gation In a.ddititon to providing _ f;
_t‘urther data. on the infrared ﬁSlblllty ih the sed level air 1ayert, it - - %
serxes as a suppre!nent to the information to be found in the reports pre- "’i .'

Viously mentione‘d

The des:LrabJ.lity of ‘a tarbon drc as the infrared source for »these.—_ -

NN

observstlons was made clear by experiments mads as» year by thé Hopkins

3 . =

.group. 60-inch Army sarplus ssarcbligh was 1oaned to us by Mr

B, &. Waoek of the Umvers:.ty Motors Compan;. This- are; T.Leoa:ted withi;h
& few blocks oi‘ the Hopkins .ca.mpus wa.) being used i‘or a.dvertismg ‘pur-
.poses, ‘?‘ne arc was in acute disrepair and we wére’ om.y able o use iﬂ

because of the cooperation of Dr, Fred W, Paul, Chief of the Radiation

Ftan I et eI
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Brarnch, Ehg’inner::;z Research ax.d_ De élopment La.boratories F‘t Belvoir

V;‘érgia:‘xi.'e,v, r, Paul had alrea.civ nelped us m.th hlS :.dv:.ce on the best way %
to preceeo,, and now made available to us the skilled s_em;ces of Lt, claude | £
orr, "or‘p’s 6f Eng‘:me'e‘r's A—i‘ter a Drelimm&'y survey I,t‘ ore joined the Johns

Hopkim group on July 18 for $ix days of intensive work gettmg ‘hv geafch-

light inte opt _ré {f‘j 4 _c_i darrymg A the nrogr_me_ _ _
The searchlxght was i fef seb up at a d:Ls uance of 112 fe frof
'the window of the spestrometer room on the Fifth floor of Rowland #all (Fig, 1))
Its sen51bly parallel bedm was pointed at the 10-inch flat mlrror whlch :.n the
solar invesugatlons2 had been :Llluminated bv the helmsta,t This l@-—:.nch 7
i’j.a‘b could be ao.;usted in angle by push buttons located \a.t the operator gha=
Yian, With the sparchligh‘o at ‘the 112=foot stat:.on, 11; wasz found possible to

locate the op:t....‘ . 5xis of the searchlight reflec, uor alsng one side of the

.w-invh n;irror c.nd eldminate all obscura‘bion by tne carbon el c‘br Jes and- T

i,heir -a'sso\.-iated mech«nism Later, when the searchlight was moved to, a sta=
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tion 876 feet fFon g.he Findow; on=axis alignmen+ wa,s Iou.ud to produce the ,nust

At
A0
ar

T,

y
i

ifavqra’pil_ze ilﬂ..-mr;,;.qe_—tipq;,- lt g--ould. be noted 'Gha.’r. Ior ~c.he shor't pat uhe: prm- ==

ey 5 =0

cipal value of the ie?ge ééa'fs‘chligm, réﬂégt’? was “he conven:.ez;tavoidé.nce
of the aforementioned obscm-atlon, H'c’vf\févei",' i‘o:“"ﬂfé _ 1ong path even the G-foot

n.irro" limited the s:.gna._'. mtens...ty t0 @ r\oticeable extent, ‘This Was i‘ﬁdfeed'_ -

one of the consider tio 18, leading ’oo fhe choice of such a large mirror for

this esrperiment

e =N el 2 . <

A L;-»mch "q‘ rica.l mirror converged” the 1ight from the lo-:.nch

ﬂat m:rror to & focus on the entra.nce glit, of a Gaertner mvuachromator »

whlcn served a8 predispersmg element for the prism-grating spec+rograph
The inccmmg radidtion was Ghor p‘ &d at 150 cycles/seccm. By & PLexig1 EEEY
"chopper blade Blaced in i ent_of the e*xtrance slit of the monocnromator

- The chopper material is re...a.tlvely . paren’c to the visible portion of
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_to complete opacity in many portiocns .'f:Df the spectrum,

- = b - :
’Ghe are spectrum which was accordlngly not greatly imodul etad hovever in G
the mi‘ro.red whele Plexiglass is opaque, tbe ra.dia.tion was completely modu-" ) }
lated and vas thus suitable for a.c, amplification, The ook salt prismin
the Gasrtner in conjunction with this selective mcdiz,l:ation resulted in ig-
norance of scattered light and higher orders of the 6-inch plans grating of ¢
" 7200 1ines per inch which was used to disperse the radiatiod Further, & “:
liquid—nltrogen—cooled lead ﬁe.l.lurio.e &ell served as eetecting elemen‘b § the _ :\;
signa..i. output of this cell was fed inty 'a tuned amplii"‘{e fter which it

wis rect:).f:.ed and *‘:Lna.lly logar:.th i¢ ;1; attenuated before _bé‘i;n‘g, :;égocréied_
on & 'Leeds a.nd Northrup Speedonax recorder : . ST T .
Portions of the da‘b:. obtained are reproducea dn Flgure 2 througu {gg

Fi.gure ‘15'6, {i?'heé;.e f;gur s cover ‘J*:xe; regic“ 25’5’0 ep™t to 100 cm"’l.B or roughly_ . '

from 4,0 to 2 Sp., , Figure 10 is ‘& composite of an the preceding ones on the

sa.me page to better dlsplay the 'ovez‘a.’j.l pict.ure of transmlssion in tna.s 8pec= o Ee

tral Tegion, From 2550 emr 46 3000 cm L (Figures 2 = 6) the traces frem the =

long path have been chosen for reproductlon s since characterlstic ‘Lines: of"

CHu and. HDO which lie in this region do not aenear on, the short path traces

R IR

From 3000 ¢t to L4100 cm":L aFigures 'Z - 15) only the s_hor.t pa.;th tz;a.ces are

‘ \1“& I‘-’"n Kﬂo 14,
RS e P

shown, gince the high absorption of water vapor Iines in this region leads _
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‘These figures are essentislly graphs of the logarithm of the

P,

5?.1&:‘*3&‘7:.3:716‘.:3«?5?\1; AFL. the 13ad.4helj.uride cell a8 a function of wave number

)
ks

i

Curves correspond:.ng to 160 o/o, 50 o/o, and 25 ofo transmissien Hase been

¢
Sa
o4

dradn in where meanlngi‘ul 80 that bhe transmission at any point in tr‘e

ty

S 82 s

2
Yo,

spectrum nay be estmabnd eas:Lly, -Wa.ve number reference ma.rks ‘are glven

on the figures, Wh" ch are arranged in order of increasing wave number
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For continui‘by between traces, f_lduéi_&l mar-ks: "Q-”- and "yt ind}eate co:;_jz_res'..s-

ponding portions of adjasent records, The wave length dispersion is
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,abﬁréxmtely corstans.

_ each trace its approximate .Limite in microns are given fm' convenience &

B i . = . . . - e N

~5s ER

for Fi gures 2 - 1;1. being l inch 0 mw;, and under

resolution of ’_qhe—erd.er of a “‘i‘ wave number was attained
The runs were made und'er ve.rieus a:biﬁ'osphei"ié écn:ditiohs.- i—‘he

htmidity: was generally high, with -pprcximauely 1/2 em precinitable wa,te;

.gor thé long path and 1/2 mm precipitable wa.ter for the ehort pa*ch In at
least one 3.nstanc= light rain was actually i‘alling, but thts did not aypea.r

%o change ‘the spectre g,pp;,vecﬁ_.-ggz,y., The duration of each epectrum WAS deter-
m ned by 'che 1ifetime -of the I: quid nitroc'en Each run 1asted approxina’oely

twentv minutes Qﬁr'ei'. such a .eh‘o‘i‘et 'i‘,ime the ,emi—eutoma.tivelly d.riven arc was

quite e Teady a.nd se”ved very sat:.sfactori,.y as 4 ra For any

ons tun, the attenuator setting 4nd siit w d‘bhe rema.ined constant although.

N -~ 5

'bhese were eumject to progressive adjustment as the wave lengtn region was
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